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ABSTRACT
Objectives: External cephalic version (ECV) is a useful method helping to reduce the incidence of planned caesarean deliv-
eries for fetal malpresentation. There is an effort to look for the best predictors for a successful ECV, the effect of maternal 
weight is still unclear.
The aim of our study is to determine maternal body mass index (BMI) in association with the ECV success rate and the risk 
of complications. 
Material and methods: A retrospective observational cohort study in 981 women after the 36th week of gestation with 
a fetus in a breech presentation who had undergone an ECV attempt. We evaluated the success rate and complications of 
ECV in association with BMI categories according to the WHO classification of obesity. 
Results: ECV was successful in 478 cases (48.7%). In the category of overweight patients (BMI > 25; n = 484),  ECV was suc-
cessful in 51% and unsuccessful in 49% (p = 0.28) of cases. In obese patients (BMI > 30; n = 187), ECV was successful in 44.8% 
and unsuccessful in 55.2% (p = 0.28) of cases. The effect of BMI on the success rate of ECV for the category of overweight 
and obesity was not proven by statistical analysis. Serious complications occurred in seven cases in similar numbers in all 
three subgroups according to BMI. 
Conclusions: BMI in the categories of overweight and obesity is not a factor influencing the success rate and risk of com-
plications of ECV. These results can be helpful when consulting pregnant women the chance of successful ECV.
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INTRODUCTION
One of the methods allowing reduction of the incidence 
of planned caesarean sections for the breech presentation 
of the fetus is the external cephalic version (ECV), the over-
all success rate of the method is about 50% [1]. External 
cephalic version is a safe procedure that is not associated 
with a higher rate of perinatal complications [1–3]. Despite 
this, the fear for complications may be the cause of the 
mother’s concerns about the procedure — about 25% of 
women reject ECV and more than 40% feel a fear of pain 
and are worried about fetal safety [4, 5]. Due to this there 
is an effort to select patients who would be more or less 
suitable for the procedure. 
A large number of factors potentially influencing the 
success rate of the ECV are still being the subject of discus-
sion. Although there are a lot of prediction models and 
scoring systems that should help increase the success rate 
of the procedure they are, unfortunately, rather inconsist-
ent [6]. Increasing parity, posterior placenta, amount of 
amniotic fluid, the position of parts of the fetus are the most 
frequently cited positive predictors of successful external 
version. Other factors, such as estimated fetal weight, palpa-
tion of the fetal head, fundal height and uterine tension, are 
questionable [6–12]. Maternal weight is also one of these 
factors under discussion [9, 13, 14]. Overweight and obesity 
are a great obstetric issue, especially as the prevalence of 
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overweight women and pre-pregnancy obesity has been in-
creasing rapidly over the last decade [15]. Overweight itself 
represents a significant risk of comorbidities in pregnancy 
and in overweight women, caesarean section is associated 
with a higher level of complications [16, 17].
Objectives
Attempting successful ECV could reduce the incidence 
of potential complications due to surgical procedure. Our 
retrospective study aimed to determine BMI at the time of 
the ECV as an independent factor of the success rate of the 
procedure.
MATERIAL AND METHODS
A retrospective observational cohort study was con-
ducted at the Department of Obstetrics and Gynaecology, 
Masaryk University, University Hospital Brno, Czech Repub-
lic. We collected data for ECV performed between January 
2003 and December 2019.
A total of 992 women who underwent ECV were re-
cruited. Eleven participants were excluded because we failed 
to obtain their complete data and 981 ECV cases were fur-
ther analysed. We assessed the weight of all patients at the 
time of the procedure and according to this, we divided all 
patients into four groups according to WHO classification 
of obesity (i.e. BMI < 25 — normal weight, BMI ≥ 25 — over-
weight, BMI ≥ 35 — obesity, BMI ≥ 40 — morbid obesity). 
All ECV included in the study were performed by three 
experienced obstetricians. All participants in the study 
were ≥ 36 + 0 weeks of gestation, signed a declaration of 
informed consent to the procedure. 
Our standardized clinical protocol for ECV was always 
respected — exclusion criteria for ECV were ruptured 
membranes, vaginal bleeding, uterine abnormality, con-
traindications of vaginal delivery, signs of intrauterine fetal 
distress and fetal malformations [18]. Prior to ECV, vaginal 
examination and cardiotocography (CTG) was performed, 
an ultrasound was used to determine the estimated fetal 
weight (EFW), amount of amniotic fluid, placental location, 
and type of breech presentation. The maximum time limit 
for ECV was ten minutes. The intravenous tocolytic agent 
(Hexoprenaline 10 ug + 100 mL of 0,9% NaCl) was applied 
and no analgesia used in all attempts. The ultrasound for 
monitoring the fetal position, fetal heart rate and placental 
status was used at all time during the procedure. After each 
ECV a CTG of a minimum length of 45 minutes was recorded 
and another one was done within two hours. If physiologi-
cally well, the patient was discharged (after an ultrasound 
check and a CTG) in most cases, on the following day. 
Characteristics of the study population and obstetric 
factors are listed in Table 1 — other recorded factors were 
the success rate of external cephalic version and mode of de-
livery. In addition, serious complications associated with ECV 
(bleeding, placental abruption, intrauterine fetal distress 
with the need for an emergency caesarean section within 
24 hours, intrauterine fetal death) were carefully noted.
The primary outcome was to determine the effect of BMI 
on the success rate of ECV. The secondary outcome was to 
define complications of ECV related to BMI. 
Data was collected and analysed using statistical anal-
ysis. Continuous values were expressed as medians and 
ranges of the parameter and evaluated for all three BMI 
groups by the Kruskal-Wallis test. The Mann-Whitney test 
and Bonferroni correction were used for post hoc analysis of 
the pairwise comparison of BMI groups. Categorical param-
eters were compared using the Chi-square test for all three 
BMI groups and Fisher’s exact test with Bonferroni correction 
was utilized in a pairwise comparison. The logistic regres-
sion model with a stepwise selection method was built for 
the multivariable analysis. The odds ratio (OR) statistic was 
used for the evaluation of parameters in the multivariable 
analysis. A p-value lower than 0.05 was considered to be 
significant. Statistical analyses were performed in MedCalc 
Statistical Software version 19.2.6 (MedCalc Software Ltd, 
Ostend, Belgium; https://www.medcalc.org; 2020). 
RESULTS
From the total number of 981 women, the external ce-
phalic version was successful in 478 cases (48.7%). Concern-
ing the baseline characteristics of the study group — parity, 
placental localization and type of breech were not signifi-
cantly different in all BMI groups. There was an inter-group 
difference in maternal age and estimated fetal weight of 
the fetus (p = 0.004 for age, p < 0.001 for the EFW) (Tab. 1). 
To the subgroup of women with a BMI ≥ 30, six women 
with a BMI ≥ 40 (morbidly obese) were added - due to the 
low number of participants, it was not possible to evaluate 
them separately. Of these six cases, ECV was successful in 
two cases, one woman after successful ECV delivered vagi-
nally and five women by caesarean section.
Using univariate analysis of BMI as a continuous factor, 
there was no statistically significant effect on the success 
rate of the ECV (p = 0.45). Concerning the fact that it is clini-
cally useful testing the BMI by WHO categories, a univariate 
analysis was performed for standard categories. This analysis 
also did not show a significant impact of BMI on the success 
rate of the ECV (p = 0.28) (Tab. 1).
In multivariate analysis, the category of BMI ≥ 30 is sig-
nificantly important (p = 0.012), but the resulting odds ratio 
(OR = 1.58) demonstrates only a small effect of this BMI 
category on the success rate of ECV (Fig. 1) [19, 20]. Further 
testing revealed that, after the separation of six cases of 
morbid obesity (BMI ≥ 40), all BMI categories in the multi-
variate analysis are also of no significance.
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Women after successful ECV had a vaginal delivery in 
80.7% (385/477) versus 36.1% (181/501) after an unsuc-
cessful ECV. After successful ECV in the category of normal 
weight (BMI < 25), 87.8% patients delivered vaginally, in 
overweight patients (BMI ≥ 25) 80.6% succeeded in sponta-
neous labour and in the category of the obesity (BMI ≥ 30), 
68.7% of the patients had vaginal delivery (Tab. 1).
Another finding is the relationship between increasing 
age and BMI, but using continual analysis, we prove this 
correlation negligible. 
We noted serious complications with the need for 
an emergency caesarean section in seven cases (0.7%), these 
complications occurred in similar numbers in all three sub-
groups according to BMI (Tab. 1). Two caesarean sections 
were performed due to vaginal bleeding immediately after 
ECV, in one case, vaginal bleeding occurred 36 hours after 
ECV and placental abruption was confirmed. The four other 
caesarean sections were performed as a result of pathologi-
cal CTG after an ECV. In six of seven cases, the physiological 
pH values from the umbilical artery were confirmed, the 
Apgar score and postnatal status of the newborn were physi-
ological in all seven cases.
DISCUSSION
The overall success rate of ECV in our study group 
reached 48,7% and represents a stable success rate of 
ECV at our department, consistent with the literature 
[1, 6]. In the Czech Republic, it is strongly recommended 
that ECV is performed from the 36 weeks + 0 days of 
gestation [18]. 
Table 1. Characteristics of the study population — three groups of the BMI (data of the BMI ≥ 40 group included in the BMI ≥ 30 group)
Variables Total (n = 981)
BMI < 25
(n = 310)
BMI ≥ 25 
(n = 484) 
BMI ≥ 30 

































































































































BMI — body mass index; ECV — external cephalic version; MVP — Maximum Vertical Pocket; † Missing information of placental location in five cases (0.5%); ‡Missing 
information of the delivery mode in three cases (0.3%); §Delivery mode of successful external cephalic versions only
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When attempting an external cephalic version in 
an overweight woman, it can be assumed that the thicker 
the abdominal wall is, the more difficult is the handling 
and turning of the fetus so the success rate is lower [8]. 
Measuring the thickness of the abdominal wall objectively 
is difficult in practice, the body mass index assessment still 
seems to be the simplest and most appropriate method for 
estimating body status, excluding inter- and intra-observer 
disagreement [9]. There are numerous studies predicting the 
success rate of ECV due to variable factors, but just a few 
studies dealing with the relationship between success rate 
and maternal weight in particular. Chaudhary et al. has eval-
uated a large group of 51 002 ECV and he showed a slightly 
worse success rate in morbidly obese patients (BMI > 40) 
[21]. Holman et al. in a group of 135 patients didn’t prove 
the relation [22]. Other studies showed that maternal BMI 
can affect the success rate [5, 14] or not [8–10, 23, 24] but the 
size of these groups ranged between 67 and 250 patients. 
In our group of 981 patients who underwent ECV we showed 
there to be no significant difference in the success rate of 
ECV in the categories of overweight and obesity. We have 
also demonstrated that higher BMI values are associated 
with increasing fetal weight (established as EFW) — this 
fact is already proven by many studies; obese women have 
a higher chance of the delivery of macrosomic or higher 
weight infant [29–30]. 
Another interesting finding is the relationship be-
tween increasing age and BMI. In the study of Lin et al. 
[28] women over 40 years of age had a higher incidence of 
overweight. Veghari et al. [29] also showed a coincidence 
between maternal age, birth weight and BMI. We hypoth-
esized that this is because of the hormonal changes during 
pregnancy and age-related changes in body fat distribution 
and metabolism (lower secretion of growth hormone and 
responsiveness to TSH, higher leptin resistance) [28]. Using 
continual analysis, the correlation was negligible which 
means that this dependency is not so strong as to affect 
the final results. Apart of maternal age and estimated fetal 
weight, other factors (parity, gestational age at ECV, type 
of breech, amniotic fluid amount and placental location) 
are independent. 
We have also confirmed that higher BMI values are signifi-
cantly associated with a decrease in the success rate of vagi-
nal births in the group of successful ECV (87.8%, 80.6% and 
68.7% in the subgroups of BMI < 25, BMI ≥ 25 and BMI ≥ 30) 
(Tab. 1). This can be well justified by the negative effect of 
obesity on vaginal births — the rate of caesarean delivery 
increased with a rise in maternal weight regardless of ECV 
outcome. There are some potential factors which may be 
contributing to lower rates of vaginal delivery after successful 
ECV among obese women: a higher rate of labour dystocia 
probably due to an adverse effect on uterine contractility, 
more frequent macrosomia and also a different deposition 
of soft tissue within the maternal pelvis [25–27, 30]. 
In our study we demonstrated that the complications 
rate is low and stable even if BMI increases. 
The weakness of our study is a small group of morbidly 
obese women amounting of only six patients so we didn’t 
evaluate this group separately. It can be assumed that in the 
group of morbidly obese the success rate is lower. Chaudhary 
et al. prove this hypothesis on a group of 2,128 morbidly obese 
women [OR 0.756 (0.691–0.827)] [21] (but morbid obesity in 
his study in the USA represents 4.2% vs 0.6% in our group). 
Another disadvantage of the study may be the fact, that 
the assessment of being overweight during pregnancy as 
body mass index may not be perfectly accurate. It is pos-
sible to think about the different weight gain of the fetus, 
the amount of amniotic fluid, swelling. Currently, we don’t 
have an easier and more precise method for the evaluation 
of maternal obesity.
Figure 1. Multivariate odds ratios (OR) with confidence variables for the success rate of external cephalic version (ECV) based on different 
parameters and category body mass index (BMI) ≥ 30
BMI ≥ 30; OR = 1.58 (1.1–2.2 7 ); p = 0.012
Non-Frank breech; OR = 0.48 (0.35–0.66); p < 0.0001
Multiparous; OR = 0.4 (0.3–0.53); p < 0.0001
Anterior wall; OR = 1.78 (1.33–2.37); p = 0.0001
MPV < 40 mm; OR = 4.2 (2 63–6.71); p < 0.0001
Estimated Fetal weight; OR = 1; p < 0.0001
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The strength of our study is the size of the group and 
respected standardized clinical protocol for ECV and a stable 
team of performing, experienced obstetricians. 
CONCLUSIONS
On a large sample using retrospective analysis, we ruled 
out BMI as an independent factor influencing the success of 
external cephalic version — a relationship between preg-
nant women with their BMI in the category overweight and 
obese and the success rate of ECV was not shown. While 
counselling women about the probability of successful ECV, 
weight parameters should not be considered a contraindica-
tion to the procedure — moreover, this method should be 
offered to overweight patients in particular, which could 
reduce the incidence of potential complications associated 
with the surgical procedure of caesarean section. External 
version is a safe procedure helping to reduce caesarean de-
livery rates. 
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